We compiled taxonomic lists and numbers of individual specimens (NISP) for middle Paleocene faunas from published literature, museum collections databases, and the Paleobiology Database (http://paleodb.org) for 206 fossil mammal collections from within a zone ranging from 34-62N paleolatitude and 79-101W paleolongitude representing the Torrejonian (To, Ma) and Tiffanian (Ti, 60.6-57.7 Ma) NALMAs (Fig. DR1 ). Here, "collections" refer to specimens of approximately the same age (i.e., same biostratigraphic level) collected from the same local area. For instance, Blindman River and Rock Springs Uplift, which consist of multiple localities, are each considered a single collection. We assumed that all faunal assemblages from the different geographic regions experienced the same taphonomic history. This is a reasonable assumption to a certain extent, since the majority of localities are known from sediments accumulated in similar depositional environments. Although all possible collecting methods (e.g., surface collecting, quarrying, screen washing, collecting all identifiable material) were not necessarily employed at every locality, we assumed that the frequency of use of each method in different regions was roughly equal so that a systematic taphonomic bias is not present in our data. In most cases, different research groups collected and described the faunas from the different geographic regions, but often the same research groups were responsible for the collection and description of faunas from different localities within a single geographic region.
are unaware of any occurrences of To mammals from southwest Texas or northern Montana and Saskatchewan, and only a single specimen of one identified mammal species was found reported for the Ti of Utah. Thus, these regions could not be compared with other regions for those time intervals and were not included in this analysis and discussion. We did not account for differences in area between the regions.
In the process of assembling faunal lists for each region, we ignored taxonomic identification modifiers, such as "cf.", "aff.", and "?", and assumed the associated specimen was correctly identified to genus and species. We listed taxa following the systematic revisions provided by the Paleobiology Database (PaleoDB). We recorded counts of the number of individual specimens (NISP) for each documented occurrence of a distinct species. Commonly, the published literature, as well as the PaleoDB, only provide faunal lists, or report on the alleged occurrence of certain taxa, and these are not accompanied with abundance data or a list of specimen numbers (Davis and Pyenson, 2007) . Taxa for which abundance data was unavailable (i.e., specimen counts or a list of referred specimen numbers were not reported in the literature and museum collection resources were not accessible online) were assigned an NISP drawn randomly from NISP of the same species from other collections within the region, or if no occurrences of that species had a valid NISP within the region, then from all species within the region. We also repeated all analyses after arbitrarily setting the NISP of all taxa missing NISP data to one. The results of these analyses were qualitatively identical to the resampling approach, so only the latter are discussed herein. This contrasts from the approach of Davis and Pyenson (2007; p. 142 ) who excluded mentioned occurrences of taxa from their total NISP counts.
Some particularly productive localities may have produced additional specimens since faunal lists were first published. After initial description of a locality, new specimens found subsequent to the original published account frequently go unreported in the literature unless they represent the occurrence of a new taxon. In addition, museum collections can include many "unidentified" specimens that may be referable to known genera or species if properly studied by experts in the field. We did not include indeterminate taxa in faunal lists unless sources distinguished them as representing a new genus or species, even if it was not formally described, or if the indeterminate species is the only example of its genus represented in the fauna. For instance, we would consider Aphronorus sp. as a unique species for a particular region if no other member of the genus Aphronorus is known from that region. Using generic abundance data avoids issues related to specifically indeterminate taxa. However, both generic and specific abundance data are affected by the lack of counting statistics (NISP or MNI) available in the published literature, and there are additional concerns involved with using museum collections databases as opposed to exclusively using published literature (Davis and Pyenson, 2007) . During the data collection process we encountered some cases where museum catalog identifications for individual specimens did not coincide with identifications for the same specimen numbers in the published literature. In these cases we relied on the identification provided in the literature. Tables DR1 and DR2 illustrate the range in sample sizes and raw numbers of species and genera, respectively, represented from the different geographic regions and time intervals. Rarefaction calculations were made at sub-sampling increments of one or two specimens, and the estimated number of species was plotted against NISP (Fig. DR2) . Estimated samplestandardized species richness was also plotted against the median paleolatitude for a region to examine richness gradients.
To compare faunal similarity between regions in the Paleocene with that of today, we calculated Jaccard indices for modern mammal species using quadrat data from Badgley and Fox (2000) with distances calculated between the centers of two quadrats, accounting for the curvature of the earth (i.e., great circle distances). The Jaccard index (J) is the ratio of the number of taxa shared between two regions and the total pooled number of taxa from the two regions, or J = a/(a + b), where a is the number of taxa found in both regions and b is the number of unique taxa in each of the two regions (Legendre and Legendre, 1999; Southwood and Henderson, 2000) . Calculations of the Jaccard index for the Paleocene were sample-standardized (Alroy, 1999) to account for unequal collection sizes among intervals and regions. Sites with more specimens are likely to preserve a more diverse fauna than those with fewer specimens and, as a result, the maximum possible J between sites with different numbers of specimens likely will be less than the theoretical maximum of 1.0, even if the actual unsampled faunas were identical. In other words, disparate sampling among regions could bias the perceived similarity. To minimize the effect of uneven sampling between regions we performed an iterative subsampling procedure. In each iteration, we sub-sampled larger collections with a sampling quota equal to the sample size of the smaller, then re-calculated J. We use the median J of 10,000 iterations and associated 95% confidence intervals to estimate the similarity of two regions had they the same number of specimens. This method likely underestimates the true J but theoretically allows the maximum J to be 1.0. Simpson's similarity coefficient is an alternative similarity metric that addresses unequal sample sizes between compared faunas, but samplestandardized calculations for J and Simpson coefficients were found to be highly correlated (Pearson's correlation coefficients  J,S = 0.97 (To) and 0.90 (Ti), p<<0.01).
Oxygen isotope composition of the phosphate fraction of tooth enamel bioapatite was measured for 83 third molars of phenacodontid mammals from northwest New Mexico, southern Wyoming, southern Montana, and Alberta. Phenacodontids are a clade of medium-sized, herbivorous, ungulate mammals that are common in Paleocene deposits in western North America. Third molars in most modern mammals mineralize after weaning and thus their isotopic composition should only be a function of diet and environmental water (Bryant et al., 1996) Phenacodontid tooth enamel was ground to a powder using a 0.9 mm diameter diamond bur bit mounted to a dental drill operating on low speed. Enamel powders were prepared following a modified version of the methods proposed by O'Neil et al. (1994) . Enamel powders were loaded into micro-centrifuge tubes and dissolved overnight in 0.5 M nitric acid followed by the addition of 0.5 M KOH to increase the pH of the solution. Samples were rinsed with double-deionized water and then dried in an oven at 50C. Weighed samples of 1-4 mg (samples sent to Missouri) and 300-700 g (samples sent to Kansas and Duke) of Ag 3 PO 4 crystals were loaded into 3.5 x 5 mm Ag capsules, which were then folded into cubes. Tightly folded Ag 3 PO 4 samples were combusted at high temperature (1440C) in a Thermo Finnigan high temperature conversion/elemental analyzer (TC/EA) and evolved oxygen was measured on Thermo Finnigan MAT DeltaPlus (Missouri Biogeochemistry Laboratory), Finnigan MAT 253 (KPESIL), and Finnigan MAT DeltaPlus XL (DEVIL) continuous flow gas isotope ratio mass spectrometers. Analytical precision is better than ±0.25‰, ±0.34‰, and ±0.20‰ relative to VSMOW for measurements in the Missouri, Kansas, and Duke labs, respectively.
Additional Results and Discussion
Rarefaction curves for the To faunas indicate that the northernmost region (Alberta Syncline) has the highest species richness and the most even abundance distribution (Fig. DR2) . Tiffanian collections from southern Wyoming (47.5-49.5°) and southern Alberta (57.5-59.5°) are the most species-rich and the most even.
The region pair of southern Montana/North Dakota and northern Wyoming exhibited the highest Jaccard index for the To (Table DR3 ). The To collection from Utah shows the least affinity to any other region, because either the Dragon Canyon local fauna is relatively endemic or it is slightly older than other To localities (Tomida, 1991) and reflects a more primitive fauna. During the Ti, the faunas from the Alberta Syncline and Big Bend were least similar as well as farthest apart, while northern and southern Wyoming showed the greatest similarity. For the To, distance between regions explains less than 70% of the variance in similarity; this value increases to around 80% for the Tiffanian data. During the To, southern Wyoming showed greater taxonomic affinity with the San Juan Basin, the southernmost sampled region, than it did with Alberta, the most northern region. The reverse was true in the Tiffanian. Using the Simpson coefficient as a metric for comparing faunal similarity, Higgins (2003) showed that, at the species level, The Breaks local fauna (latest To-earliest Ti) from the Hanna Basin, southern Wyoming more closely resembles latest To faunas from the San Juan Basin than the fauna from the Cochrane 2 locality (earliest Ti) in Alberta.
The oxygen isotope data for bioapatite in Paleocene phenacodontid mammals is summarized in Table DR4 . Assuming Paleocene phenacodontids maintained a constant body temperature similar to modern mammals (~37°C), we used  18 O of tooth enamel to estimate the  18 O composition of meteoric water for the different regions during the Paleocene using the model of Kohn (1996) and a relative humidity value of 60%, which we chose based on the fact that mean annual relative humidity ranges roughly between 30% and 60% in this region today (Western Regional Climate Center). A higher relative humidity may be expected for the same region in the Paleocene. Kohn (1996) A total of six different species from Montana were sampled for oxygen isotopes, with the bulk of the data from E. collinus. The data from the other five species falls entirely within the range of the data from E. collinus, indicating that all species are recording the same environmental signal in Montana. Moreover, the one value for Tetraclaenodon puercensis from Montana falls outside the range of the T. puercensis data from the San Juan Basin, indicating that this species also picks up the latitudinal gradient in  18 O values. Table DR4 . Oxygen isotope measurements for phenacodontid mammal tooth enamel phosphate samples. CMB = Crazy Mountains Basin, SJB = San Juan Basin, BB = Bison Basin, CB = Carbon Basin, ABS = Alberta Syncline, To = Torrejonian, and Ti = Tiffanian. localities with fossil mammals. The Torrejonian curve for southern Wyoming is truncated at NISP = 2,000 to improve resolution among curves at lower NISP but should actually extend out to 8,050 specimens. The full specimen list for southern Wyoming includes 75 species.
